Supplementary Figure 2 -Equilibrium binding of cx and -(AF488)2 was measured by measuring the increase in AF488 fluorescence that occurs when the clamp loader binds -(AF488)2 to form an open complex. Varying concentrations of the clamp loader (cx) were added to solutions of -(AF488)2 (10 nM final concentration) and fluorescence emission was measured at 520 nm for 240 s when exciting at 495 nm. Time-based scans were done to ensure samples had reached equilibrium. Representative traces for -S109C/Q299C-(AF488)2 (black) and -S109C/Q299C/R103S-(AF488)2 (grey) at two different cx concentrations in buffer containing 500 mM NaCl are shown. At low clamp loader concentrations (e.g. 0.2 nM cx) where the majority of the clamp is not bound, the fluorescence signal for AF488 in -S109C/Q299C/R103S-(AF488)2 slowly drifts up over time (compare the experimental grey trace to the solid red line representing a constant signal). This is presumably due to dissociation of the dimeric clamp into monomers as shown in (Purohit et al., Biophysical Journal (2017) ), and this did not happen for the more stable -S109C/Q299C-(AF488)2. At high concentrations of cx where the majority of -S109C/Q299C/R103S-(AF488)2 was bound (e.g. 200 nM cx), this drift in fluorescence did not occur presumably because the clamp loader held both monomers of the dimer together in the complex even though the interface was destabilized by the R103S mutation and 500 mM NaCl.
Supplemental Figure 3
-Fractional amplitudes associated with fluorescence lifetime terms for clamp loader-clamp complexes containing a doubly-labeled clamp (-R103C/I305C-(TMR)2) or a singly-labeled -clamp (-I305C-TMR). A. Time-resolved fluorescence decays for -R103C/I305C-(TMR)2 (10 nM) were measured in solutions with cx at concentrations ranging from 10 to 300 nM and 0.5 mM ATP as described (reference accompanying manuscript). The overall rate of decay of fluorescence decreases as the concentration of clamp loader increases. Curves can be globally fit to the sum of three exponentials in which the lifetime terms are the same for each curve. The difference in the rates of fluorescence decay is due to differences in amplitude for the longest and shortest lifetime terms. Amplitudes for the three lifetime terms, 2.5 ns (magenta), 0.84 ns (black), and 0.12 ns (blue) are plotted as a function of cx. Note that a change in the amplitudes of the long and short lifetimes was also observed when -dimers dissociate into monomers and TMR pairs are separated (Binder et al.(2014) ). This shows that changes in TMR fluorescence associated with clamp loader binding are due to clamp opening which separates a pair of TMR molecules. B. Time-resolved fluorescence decays for -I305C-TMR (10 nM) were measured in solutions with cx at concentrations ranging from 10 to 300 nM and 0.5 mM ATP. Binding of cx does not change the lifetime of TMR fluorescence in the singly-labeled clamp. This demonstrates that the fluorescence of TMR is not affected by environmental changes due to clamp loader binding. Decays in Panel C were globally fit to the sum of two exponentials with two shared lifetimes, and amplitudes for the 2.7 ns (magenta) and 0.95 ns (black) lifetimes are plotted. Figure 4 -Clamp loader-catalyzed opening reactions are shown for -S109C/Q299C-(AF488)2 and -R103C/I305C-(AF488)2. Using a stopped-flow fluorimeter, a solution of the clamp loader (cx) and ATP (0.5 mM) was mixed with a solution of -S109C/Q299C-(AF488)2 or -R103C/I305C-(AF488)2 (20 nM final concentration) and ATP (0.5 mM) at 20°C. Time-based fluorescence emission was measured at 520 nm for 10 s while exciting at 490 nm. A. Representative traces for -S109C/Q299C-(AF488)2 (light colors) and -R103C/I305C-(AF488)2 (dark colors) at cx concentrations of 40 (gray/black) and 160 nM (blue) are shown. Note that the y-axis scales are different for the two different clamps. The difference in time courses for -S109C/Q299C-(AF488)2 and -R103C/I305C-(AF488)2 is due to additional environmental effects on AF488 fluorescence in the -S109C/Q299C-(AF488)2 construct where the fluorophores are located on the face of the clamp to which the clamp loader binds (Figure 1 ). The AF488 covalently attached to Cys-109 decreases in fluorescence when the clamp is bound by cx ( Figure  6 ), and this dampens the rate of increase in fluorescence due to opening the clamp and separating AF488 dimers. B. Time courses -S109C/Q299C-(AF488)2 were fit to double exponentials to calculate rate constants (kobs) for the rapid and slow phases. These rate constants are plotted as a function of cx concentration and fit to rectangular hyperbolas to calculate maximal rates. C. Maximal rates for the rapid and slow phases for clamp opening reactions are about the same for clamps that are labeled on the face to which the clamp loader binds (-S109C/Q299C-(AF488)2) and that are labeled on the opposite face (-R103C/I305C-(AF488)2).
